Intravital imaging of the immune responses during liver-stage malaria infection: An improved approach for fixing the liver.
The host-parasite relationship is one of the main themes of modern parasitology. Recent revolutions in science, including the development of various fluorescent proteins/probes and two-photon microscopy, have made it possible to directly visualize and study the mechanisms underlying the interaction between the host and pathogen. Here, we describe our method of preparing and setting-up the liver for our experimental approach of using intravital imaging to examine the interaction between Plasmodium berghei ANKA and antigen-specific CD8+ T cells during the liver-stage of the infection in four dimensions. Since the liver is positioned near the diaphragm, neutralization of respiratory movements is critical during the imaging process. In addition, blood circulation and temperature can be affected by the surgical exposure due to the anatomy and tissue structure of the liver. To control respiration, we recommend anesthesia with isoflurane inhalation at 1% during the surgery. In addition, our protocol introduces a cushion of gauze around the liver to avoid external pressure on the liver during intravital imaging using an inverted microscope, which makes it possible to image the liver tissue for long periods with minimal reduction in the blood circulation and with minimal displacement and tissue damage. The key point of this method is to reduce respiratory movements and external pressure on the liver tissue during intravital imaging.